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I. INTRODUCTION

U.S. Fish and Wildlife Service policy requires that an approved Fire Management Plan must be
in place for all of Service lands with burnable vegetation. Service Fire Management Plans must
be consistent with firefighter and public safety, protection values, and land, natural, and cultural
resource management plans, and must address public health issues. Fire Management Plans must
also address all potential wildland fire occurrences and may include the full range of appropriate
management responses. The responsible agency administrator must coordinate, review, and
approve Fire Management Plans to ensure consistency with approved land management plans.

Service policy allows for a wildland fire management program that offers a full range of
activities and functions necessary for planning, preparedness, emergency suppression operations,
emergency rehabilitation, and prescribed fire operations, including non-activity fuels
management to reduce risks to public safety and to restore and sustain ecosystem health. This
plan fulfills this requirement and provides the guidance necessary for managing fire to achieve
the resource management objectives of Des Lacs National Wildlife Refuge Complex.
Furthermore, this plan will also help to achieve the management objectives as defined in the
Lostwood Comprehensive Management Plan.

The importance of prescribed fire in managing upland habitats for wildlife in the northern Great
Plains was presented in detail in three Environmental Assessments prepared for the Complex in
1994. The following Environmental Assessments are located within the Des Lacs NWR
Complex files:

"Management of Upland Habitats on Des Lacs, Lake Zahl and Shell Lake National
Wildlife Refuges”;

“Management of Upland Habitats on Lostwood National Wildlife Refuge”; and
“Management of Upland Habitats on Crosby-Lostwood Wetland Management Districts”.

This plan meets the requirements established by the National Environmental Protection Act
(NEPA). As indicated above, an environmental assessment (EA) of the Management of Upland
Habitats for each of the three areas that comprise the Complex was completed in 1994, and the
determinations are attached (Appendix M). Regulations published in the Federal Reqgister
(62FR2375) January 16, 1997, categorically excludes prescribed fire when conducted in
accordance with local and State ordinances and laws. Wildfire suppression and prescribed fire
operations are both categorically excluded, as outlined in 516 DM2 Appendix 1. Copies of this
plan will be circulated to cooperators and other interested parties.

Authority and guidance for implementing this plan are found in:

1. Protection Act of September 20, 1922 (42 Stat. 857; 16 U.S.C. 594).

2. Reciprocal Fire Protection Act of May 27, 1955 (69 Stat. 66, 67; 42 U.S.C. 1856,
1845a and b).

3. National Wildlife Refuge System Administrative Act of 1966 as amended (80
Stat. 927; 16 U.S.C. 1601).

4, Federal Fire Prevention and Control Act of October 29, 1974 (88 Stat. 1535; 15
U.S.C. 2201).

5. Department of Interior Departmental Manual, Part 620 DM-1, Wildfire
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Suppression and Management (April 10, 1998).
6. United States Fish and Wildlife Service Wildland Fire Management Handbook
(December 28, 2000).
7. United States Fish and Wildlife Service Manual, 621 FW 1-3, Fire Management,
(February 7, 2000).

I1. COMPLIANCE WITH FWS POLICY
A. Purpose

The Des Lacs Complex consists of six administrative units including the Des Lacs National
Wildlife Refuge, the Lostwood National Wildlife Refuge, Lostwood Wetland Management
District, the Crosby Wetland Management District, Lake Zahl National Wildlife Refuge, and
Shell Lake National Wildlife Refuge.

Des Lacs, Lostwood, Lake Zahl and Shell Lake NWRs were established for the following
purposes:

"...as arefuge and breeding ground for migratory birds and other wildlife..."
(Des Lacs NWR-Executive Order 7154-A, August 22, 1935)
(Lostwood NWR-Executive Order 7171-A, September 4, 1935).
(Lake Zahl NWR-Executive Order 8158, June 12, 1939)
(Shell Lake NWR-Executive Order 8166, June 12, 1939)

". .. for use as an inviolate sanctuary, or for any other management purpose, for
migratory birds.” (16 U.S.C. § 715d; Migratory Bird Conservation Act)

". .. the conservation of the wetlands of the Nation in order to maintain the public
benefits they provide and to help fulfill international obligations contained in various
migratory bird treaties and conventions . . . " (16 U.S.C. 8 3901[b], 100 Stat. 3583,
Emergency Wetlands Resources Act of 1986)

In 1975, the 5577-acre Lostwood Wilderness Area was established within the boundaries of the

Refuge by P.L. 88-577. It was described in the Final EIS (page 14) as "A unique example of the
Coteau du Missouri of the Northern Great Plains [that] would be set aside within our Nation that
constitutes the last sizeable tract of this interesting formation.” The area is designated as Class |
air quality under the Clean Air Act. The Lostwood Wilderness Management Plan was approved
in 1986 (U.S. Fish & Wildlife Service 1971).

Crosby Wetland Management District (WMD) and Lostwood WMD were established
administratively as districts of land acquired through authorization and funding from Migratory
Bird and Conservation Stamp Act.

The purposes for which Waterfowl Production Areas (WPAS) in the Crosby and Lostwood
WNMDs were established are:

To be managed:



". .. as Waterfowl Production Areas" subject to ". . . all of the provisions of such Act
[Migratory Bird Conservation Act] . . . except the inviolate sanctuary provisions . .." 16
U.S.C. 718(c) (Migratory Bird Hunting and Conservation Stamp Act)

". .. for any other management purpose, for migratory birds."” 16 U.S.C. 8 715d
(Migratory Bird Conservation Act)

". .. for conservation purposes . . ." 7 U.S.C. § 2002 (Consolidated Farm and Rural
Development Act)

Two non-staffed refuges, Lake Zahl and Shell Lake, were established by executive order with the
intent of providing rest areas for waterfowl and other migratory birds. The FWS only maintains
fire suppression authority on the fee land portions of Lake Zahl NWR and Shell Lake NWR.

At present the Complex does not have an approved Master or Comprehensive Plan. Various
operational plans for the Complex include objectives which pertain to fire management.

B. Objectives

The goal of wildland fire management is to plan and make decisions that help accomplish the
mission of the National Wildlife Refuge System. That mission is to administer a national
network of lands and waters for the conservation, management, and, where appropriate,
restoration of the fish, wildlife, and plant resources and their habitats within the United States for
the benefit of present and future generations of Americans. Fire management objectives
(standards) are used in the planning process to guide management to determine what fire
management responses and activities are necessary to achieve land management goals and
objectives.

The primary goal is to provide for firefighter and public safety, property, and natural resource
values. Service policy and the Wildland Fire Policy and Program Review direct an agency
administrator to use the appropriate management response concept when selecting specific
actions to implement protection and fire use objectives. The resulting Appropriate Management
Response are specific actions taken in response to a wildland fire to implement protection and
fire use objectives. With an approved Fire Management Plan, the Refuge staff may use wildland
fire in accordance with local and State ordinances and laws to achieve resource management
objectives (habitat improvement).

Complex goals and objectives include managing endangered species, migratory birds, public use
and recreation, and optimizing abundance and diversity of wildlife and plant species. Goals and
objectives for Des Lacs NWR can be found in Appendix A. Goals and objectives for Lostwood

NWR can be found in Appendix B. Goals and objectives for Crosby and Lostwood WMD's can
be found in Appendix C.

This Fire Management Plan is a detailed program of action to implement the above fire
management policies and objectives.

C. Des Lacs Complex Fire History

Fire records for the Complex reflect a total of 47 fires from 1985 to the present. Lightening
8



caused fires have accounted for 8 natural ignitions or 17%, whereas human caused fires have
resulted in 39 ignitions or 83% of total wildfires suppressed. Acreage consumed by lightening
and human causes consist of 6913 acres and 4458 acres respectively.

Fires resulting from various railroad operations are the largest single source of human caused
fires on the complex consisting of 21%. The second largest contributor to human caused fires
has been agricultural activities which includes field burning and fires resulting from farm
equipment totaling 13%. The remaining 66% of human caused fires have been a result of
vehicle exhaust, playing with matches, smoking, power lines, or of an unspecified origin.

The Des Lacs NWR has shown the highest wildfire incidence rate on the complex with 30 fires
since 1985. Lostwood NWR and Crosby WMD have incurred six wildfire suppression responses
each with Lostwood WMD having incurred five.

Wildland fire frequency has averaged 3-4 fires per year for the complex with fire activity ranging
from zero fires in wet years to 10 fires in abnormally dry years. Fire behavior generally
observed on upland grassland sites is typically represented by active creeping or spreading flame
fronts resulting in fires of 50 acres or less. Fire behavior may be greatly affected by the extent of
green herbaceous vegetation occurring on a given site, moderating potential fire behavior where
abundant quantities exist, and is primarily a factor of drought or seasonality. During high wind
events fire behavior typically exhibits rapid rates of spread and extensive acreage burned. The
complex has had 8 fires ranging in size from 160 to 6280 acres each under wind driven
conditions.

Wildland fires on woodland sites have been primarily the result of passing trains setting fires in
the herbaceous fine fuels within the right of ways and spreading into the adjacent deciduous
brush and timber sites. These fires have resulted in burned acreage ranging from 0.1 to 15 acres,
with multiple fires occurring in a single day. Fire behavior has typically resulted in low rates of
spread, moderate intensities, and intermittent torching of brush and trees where ladder fuels exist.
Duff layers and woody fuels are partially consumed creating the need for extensive mop up and
subsequent monitoring and patrol. The potential readily exists on these sites to exhibit increased
fire behavior and require extensive control forces to adequately contain and suppress a wildfire
during periods of high wind and/or periods of low fuel moisture.

D. Effect of Fire Upon Complex Objectives
Fire, whether anthropogenic or caused by lightning, has been a natural part of the prairie for

thousands of years (Sauer 1950, Higgins 1986). Fire provides one or more of the following
benefits to prairie (Vogl 1974, Wright and Bailey 1982):

G Removal of dead vegetation that hinders new growth.

G Removal of litter and woody vegetation decreases the potential for catastrophic
wildfire events.

G Release of nutrients bound up in litter to enrich the soil.

G Decrease of exotic grasses, forbs, club moss and woody plants and

encourage native species.



G Recreate environmental conditions attractive to wildlife that existed during pre-
settlement times.

Use of fire as a management tool in the Northern Great Plains began in 1965 (Higgins et al.
1989). Grasslands are burned primarily to manipulate vegetation, soil microbes, nutrient cycles,
and to enhance the biological productivity and diversity of specific organisms, or to accomplish
specific objectives. Specific objectives may be broad (prairie restoration and maintenance) or
narrow (management for endangered or rare species or reduction of woody plants). Where
native prairie is not a major component of the management area, nearly all prescribed fires are
used to: reduce vegetative litter, control noxious weeds, reestablish native grasses through
reseeding, or improve the chemical kill on exotic grasses prior to reseeding native grasses and
forbs. Where native prairie is a major part of a management area, primary reasons for burning
are to restore, improve, or enhance prairie habitat for wildlife. Occasionally, fire is used for
specific reasons such as to reduce Kentucky bluegrass or other undesirable, exotic cool season
grasses, to enhance native grass and forb growth, control undesirable shrubs or trees, or to
enhance the esthetic appearance of an area. Fire is an essential tool for managing Complex
lands for wildlife.

Fire can also negatively affect Complex programs when uncontrolled. Wildfires can burn
vegetation that may be important habitat for certain species. Wildfires during some periods of
the year may increase exotic grasses or other plants, creating favorable conditions for their
spread or increased vigor. Wildfires may also cause damage to improvements and sensitive
areas.

While short term damage from a wildfire to the Complex could be serious, long term effects on
Complex resources would most likely be negligible or positive. Wildfires on Service lands that
reach adjoining private lands could have disastrous economic consequences during certain
periods of the year. Rural land use in the Complex area is primarily small grain farming and
livestock grazing. Wildfires have the potential to eliminate individual crops or grazing lands
during a season. Fires escaping from Service lands could have considerable negative economic
and political implications.

While wildfires can produce positive effects for Complex resources, there is also a possibility of
negative effects upon resources and public safety. Therefore, all wildfires are suppressed to
minimize damage, and controlled prescribed fire is used to maximize benefits. Future guidelines
resulting from the Federal Wildland Fire Management Policy and Program Review may allow
the Service to utilize wildland fires to achieve management objectives providing they exist
within established prescribed parameters.
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I1l. DESCRIPTION OF AREA AND FIRE EFFECTS
A. Location

Des Lacs NWR is in northwestern North Dakota about 50 miles northwest of the city of Minot
and 90 miles east of Montana; it borders southeastern Saskatchewan to the north. The long,
narrow, riverine refuge extends 26 miles from the Canadian border to 8 miles south of Kenmare,
North Dakota and contains 19,547 acres. Des Lacs refuge includes the main water areas and
adjacent (up to 1 mile away) uplands of the Des Lacs River valley in Burke and Ward counties.

The 26,904-acre Lostwood National Wildlife Refuge is in Burke and Mountrail counties in
northwestern North Dakota, 23 miles south of Canada and 70 miles east of Montana. The rolling
to hilly, mostly native prairie refuge is a contiguous, irregular block of about 6 X 11 miles.

Lake Zahl NWR is in northwestern North Dakota 27 miles north of Williston, ND and 17 miles
east of Montana, in Williams County and contains 3,219 acres of fee title land and an additional
520 acres of easement refuge land.

Shell Lake NWR is in southeastern Mountrail County, 40 miles west of the city of Minot, ND,
and contains 790 acres of fee title land.

The Crosby-Lostwood WMDs are composed of lands in Burke, Divide, Mountrail, and Williams
counties and 9 northern townships in the "gooseneck™ of Ward County in northwestern North
Dakota. The WMDs border Montana on the west, Canada on the north and most of the southern
boundary is the Missouri River, and essentially covers all of northwestern North Dakota
(approximately 8654 square miles). The WMDs manage 147 individual Waterfow! Production
Areas (WPA's) covering 29,504 acres.

B. Physiography and Geology

This area of North Dakota overlaps three major physiographic regions, Drift Plain, Missouri
Coteau, and Missouri Slope (Freers 1973, Bluemle 1977)). Major land features are products of
the Wisconsin glacier that reshaped the Missouri River and formed the prairie potholes of the
Coteau between 12,000 and 40,000 years ago.

The distinctive physiography of the Des Lacs valley was created by glacial meltwater cutting
through the vast ground moraine known as the Drift Plain. Upland topography changes from the
gently rolling Drift Plain to steep (>15°) slopes that descend 50-125 feet to the river valley. The
slopes are interrupted with numerous wooded draws and coulees, which have intermittent
streams that drain hundreds of square miles of adjacent Drift Plain.

Lostwood NWR lies within the 20-30 km wide Missouri Coteau, a physiographic region chiefly
of moderate (100-300") relief, dead ice moraine deposited by the Wisconsin glacier over a
previously occurring escarpment (Clayton and Freers 1967, Freers 1973, Bluemle 1977).
Hummocky, knob-and-kettle topography typical of the Missouri Coteau consists almost entirely
of non-integrated drainage; rainfall and snowmelt collect in wetland basins via surface runoff
and subsurface seepage (LaBaugh 1986, Winter 1989). Presence of glacial till (Coleharbor
formation) is evidenced by erratics and thin, gravelly, mostly loam soils. The far southern 5 mi 2
of LNWR has numerous deep, brushy coulees that drain into a 0.9-mi? saline lake.
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Both Lake Zahl and Shell Lake NWRs lie at the juncture of the Missouri Coteau (to the north)
and the Missouri Slope (to the south). Both drain into the Missouri River system. Lake Zahl
drains into the Little Muddy River and Shell Lake drains into Shell Creek.

About half of the Crosby-Lostwood WMDs lands are within the Missouri Coteau. The Coteau is
the continental divide between drainage into the Gulf of Mexico via the Missouri River and
drainage into Hudson Bay via the Souris River. The Coteau extends from northwest lowa
northwest into western Saskatchewan. The Drift Plain, a vast, fairly flat ground moraine with
numerous pothole depressions covers much of the northeastern half of North Dakota and
comprises about 10 percent of the WMDs. The remaining 40 percent of the WMDs is located in
the Missouri Slope, in the southern portion of Mountrail and Williams counties. FWS has few
land interests in the Missouri Slope, mainly due to a relative lack of migratory bird habitat.

C. Climate

The "continental™ climate of northwestern North Dakota is highly variable, resulting in periodic
drought, severe winter blizzards (often as early as October or as late as April), low relative
humidity, frequent cloudless days, brief but intense late afternoon thunderstorms (some with
hail) in summer, early and late summer frosts, and frequent strong winds (>20-40 kph). There
are huge annual, as well as daily, temperature fluctuations and precipitation is erratic (Kraenzel
1966, Jensen 1972). Average annual precipitation (1936-89) is about 42 cm, >75% of which
falls as rain during April-September (U.S. Fish and Wildlife Service [FWS], unpubl. refuge
files). Average monthly temperatures range from 20°C in July to  -15°C in January; record high
and low temperatures are about 43°C and -48°C. The prevailing wind is from the northwest.

The growing season varies from 100 to 105 days, but is shorter by about 10 days in the Missouri
Coteau .

An automated weather station is located at Lostwood NWR headquarters. The weather station
can calculate fuel moistures and can be linked to the Weather Information Management System
(WIMS) in order to produce daily fire weather predictions. The Complex is considered a class 1
semiarid area under the National Fire Danger Rating System (NFDRS).

Annual growing conditions for green up of cool and warm season grasses depends on
precipitation and soil moisture. Vegetation during drought years often produce little and cure
rapidly. Year to year variation in green up and curing of grasses affects fire danger throughout
the growing season. The Complex fire season as determined by analysis of Des Lacs NWR
Complex fire history is 130 days, from April 1 to June 9 and August 9 to October 7 (FMIS
2001).

D. Vegetation
1. Grasslands

Des Lacs NWR contains about 10,120 acres of native, mixed grass prairie and about 1860
acres of planted herbaceous cover. Major native grass species in mixed grass prairie are
green needlegrass, needle-and-thread, western wheatgrass, and blue grama. Bearded
wheatgrass, side-oats grama, big bluestem, and little bluestem occur uncommonly. Forbs
are mainly asters, goldenrods and legumes. Western snowberry is the major, low-
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growing shrub, but silverberry is fairly common. Introduced species, especially
Kentucky bluegrass and smooth brome, have invaded and become dominant in most open
grasslands on Des Lacs NWR.

Following is a description of grassland habitat on Lostwood NWR (taken from (Murphy
1993)):

"Lostwood NWR is in the Stipa-Agropyron association (Coupland 1950, 1974, Singh et
al. 1983) in the mixed grass prairie of the Great Plains (Carpenter 1940, Whitman and
Wali 1975, McGregor et al. 1986). Native prairie comprises 55% of Lostwood NWR;
dominant indigenous species are needlegrasses, primarily green needlegrass and needle-
and-thread grass, and wheatgrasses, but Kentucky bluegrass has invaded and become co-
dominant. Dense stands of the low-growing shrub, western snowberry, currently
dominate mesic sites and extend upslope toward xeric sites. Exotic grasses, mainly
smooth brome, dominate mesic sites also (brome typically invades and spreads as a
monotype from within decadent snowberry stands). Flora on xeric hilltops include blue
grama, prairie junegrass, plains muhly, and threadleaf sedge as codominants with native
wheatgrasses and needlegrasses. Abundant native forbs are mainly of the Families
Asteraceae and Fabaceae."

"Twenty-one percent of the upland area on Lostwood NWR was broken and cropped for
5-40 years during 1910-55. Land cropped before the mid-1930s (about a third of all old
cropland) has been partly reinvaded by native flora. Cropland farmed later was planted

in the 1950s to smooth brome and other exotic grasses, which continue to dominate."

Primary vegetation on Lake Zahl and Shell Lake NWR uplands is native prairie,
dominated by cool season grasses like Kentucky bluegrass and smooth brome, with
native grasses present but declining. Western wheatgrass, green needlegrass and needle-
and-thread grass, are predominant native grasses.

Crosby-Lostwood WMDs are also in the needlegrass-wheatgrass-grama grass association
(Coupland 1950, 1974, Singh et al. 1983) in the mixed grass prairie of the Great Plains
(Carpenter 1940, Whitman and Wali 1975, McGregor et al. 1986). Native prairie
comprises 55 percent of the uplands in the Crosby-Lostwood WMDs. Upland native
composition is generally similar to that described for Lostwood NWR.

About one-fourth of the upland area on WPAs within the Crosby-Lostwood WMDs was
broken and cropped prior to purchase by the FWS. Some of this former cropland has
been partly invaded by smooth brome and other exotic grasses, while most of this acreage
has been seeded to Dense Nesting Cover.

Portions of upland areas with a cropping history on Des Lacs and Lake Zahl NWR's are
seeded to Dense Nesting Cover (DNC) to provide quality nesting cover for waterfowl and
other birds. DNC is composed of tall and intermediate wheatgrasses, alfalfa, and sweet
clover.

2. Trees

Native woodland vegetation on Des Lacs NWR occurs mainly in coulees, though more
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woodland exists among east- and northeast-facing slopes on the west side of the Des Lacs
River valley compared to the east side. Woodlands are composed mainly of trees
(American elm, green ash, box elder) and shrubs (chokecherry, juneberry, ironwood,
buckthorn, hawthorn, red-osier dogwood, willow) located where soil moisture is greatest.
Trees have become more prevalent since fires were suppressed, coinciding with
settlement of the area about 1900 and especially establishment of the refuge (Kraenzel
1966, Archibold and Wilson 1980), FWS refuge files. There are also about 50 shrub-tree
shelterbelts and farmstead groves scattered throughout the refuge that were planted by
early settlers and by the refuge in the 1930s-40s. These plantings include native as well
as introduced species of trees and shrubs (e.g., Siberian pea, red cedar, Chinese elm,
Russian olive, honeysuckle).

Trees (woody plants >6 m tall) comprise 2 percent of Lostwood NWR. Clumps of
quaking aspen occur throughout the refuge. Aspen typically pioneers and spreads along
wetland borders (Maini 1960). Other trees include 16 groups of 1-5 overmature or
decadent eastern cottonwoods, a 12.4-acre grove of American elm bordering a major
lake, and 17 small (0.2-1.2 ac) groves of stunted box elder or green ash at former
farmsteads. Interspersed, tall shrubs (6-16 ft) comprise another 2 percent of Lostwood
NWR and include mainly round-leaved hawthorn, chokecherry, serviceberry, willow, and
shrub-stage aspen.

Trees comprise 1 percent of Crosby-Lostwood WMDs. Clumps of quaking aspen and
planted shelterbelts and woodlots occur throughout the WMDs. Planted shelterbelts vary
from one row wide to "wildlife" plantings 10-15 rows wide, containing evergreen and
deciduous trees as well as native plum, chokecherry and buffaloberry shrubs. Some
WPAs have no trees at all while others have woodlots, shelterbelts, and old farmsteads,
and still others have native trees invading the prairie, due to the lack of fire.

3. Wetland Vegetation

Predominant wetland or aquatic vegetation on Des Lacs NWR is sago pondweed, cattail,
hardstem and river bulrushes, spikerush, and common reed. These common wetland
plants occur in all main refuge impoundments, with sago pondweed in open water and
emergent vegetation around margins of the main lakes and throughout shallow and deep
marsh areas.

Wetland basins make up 20 percent of Lostwood NWR and are diverse in size, type, and
hydrologic features (fresh to saline, recharge or discharge regimes [LaBaugh 1986,
Winter 1989]). There are about 4100 basins total, ranging from temporary and ephemeral
ponds < 0.1 acre to permanent lakes > 1mi®. Most are 1-5 acres seasonal basins,
dominated by whitetop grass and slough sedge.

Lake Zahl marshes contain dense cattail and bulrush, with sago pondweed in the open
water. Shell Lake is primarily an open water lake, with few emergent plants around the
perimeter.

4. Endangered Plants

There are no known endangered plant species on the NWRs or WMDs. Des Lacs,
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Lostwood, Lake Zahl, and Shell Lake NWRs are not within the range of any endangered
plant species of the northern Great Plains (U.S. Fish and Wildlife Service 1992).

5. Noxious Plants

Several noxious plant species occur on the NWRs and WMDs. A problematic species in
the northern Great Plains is leafy spurge. About 425 acres of uplands on Des Lacs NWR
are dominated by leafy spurge. Lostwood NWR has about 60 acres of uplands infested
with spurge. Shell Lake NWR contains about 2 acres of leafy spurge. Approximately
140 acres of WPA uplands are infested with leafy spurge in the WMDs. Other noxious
weeds occurring on Des Lacs and Lostwood NWRs are Canada thistle, absinth
wormwood and perennial sow thistle. In addition, spotted knapweed is found on one
WPA.. These species often compete with and negatively affect native plants (although
sow thistle is a native species also, it sometimes invades in places away from wet
meadows where it usually grows). The control of noxious plants is important to maintain
native plant communities.

E. Wildlife

Many wildlife species could potentially occur on the Complex. Appendix D. contains a species
list for the Complex. The information that follows is not intended to be exhaustive:

1. Endangered Species

Whooping cranes and gray wolves (FWS Endangered), and piping plovers ([Great Plains
population] FWS Threatened) peregrine falcons and bald eagles occur on the Complex.
Whooping cranes are observed annually during spring and fall migration, mostly feeding
and resting in level to rolling cropland areas with scattered wetland basins. The
migration route of the crane directly traverses the area. Bald eagles are uncommon fall
and spring migrants and occur rarely during winter months (Murphy 1990).
Concentrations of up to 30 bald eagles occur in late October, associated with the peak of
snow goose migration (FWS, unpubl. refuge files). Peregrines are rare in fall but can be
fairly common during early through mid-May; most migrants are apparently adults
(subspecies tundrius), associated with peak spring shorebird migration (Murphy and
Green 1992). Up to 50-60 pairs of piping plovers nest annually on open beaches of
large, saline lakes on Lostwood NWR (Smith et al. 1993). Up to about 150 pairs of
piping plovers nest annually on open beaches of large, saline lakes on Crosby-Lostwood
WMDs; collectively, this represents about 10-15 percent of the Great Plains population of
piping plovers (Ryan et al. 1993). Piping plovers arrive starting in mid-April and leave
the area by late August (USFWS, unpubl. refuge files).

Gray wolves are a wide-ranging species and have been documented within the Complex.
Sightings have been reported for Des Lacs NWR and within 30 mi of Lostwood NWR in
recent years (U.S. Fish Wildl. Serv. Ecol. Serv., unpubl. records) and potentially could
occur on the Refuges.

Several FWS "species at risk™ occur on Complex. These include (1) northern goshawk,
an occasional late fall through winter visitor, (2) black tern, a common nesting species of
marshes, (3) loggerhead shrike, an uncommon nesting species, (4) Baird's sparrow, an
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uncommon nesting species of upland prairie, (5) ferruginous hawk, which has declined
but still occasionally nests (Murphy 1993).

At least 20 other species of special concern (as per state, FWS, and other lists) occur
mostly as breeding species, such as Cooper's hawk, merlin, common tern, LeConte's and
sharp-tailed sparrows, Sprague's pipit, yellow-breasted chat, long-eared owl, moose,
pigmy shrew, yellow lady's slipper, and mealy primrose (Anonymous 1986; U.S. Fish
and Wildlife Service 1987). Dakota skippers have been documented on the Lostwood
NWR and Coteau Prairie WPA, and the area is well within the range of the tawny
crescent butterfly (FWS candidate species) (Royer and Marrone 1992).

2. Invertebrates

There have been no quantitative studies of invertebrate populations on Complex lands,
even though invertebrates comprise main foods of most breeding birds. Abundance and
species composition of aquatic invertebrates in prairie wetlands relate especially to
wetland hydrology and chemistry and basin morphology (reviewed by Kantrud et al.
1989). Populations of invertebrates that breed in seasonal wetlands tend to peak 1-2
years after the end of a drought. For example, midges (Chironomidae) are abundant in
wet years and are one of the most important foods of water-dependent birds. Other
important invertebrates in seasonal and semi-permanent wetlands include copepods,
cladocerans, mollusks, amphipods, rotifers, hemipterans, and dipterans (Kantrud et al.
1989). Brine shrimp and shore flies dominate invertebrate fauna of saline lakes.
Abundant terrestrial invertebrates are mainly insects and arachnids.

3. Fish

Viable fish populations occur in only a few permanent, relatively fresh lakes that occur in
the Complex. Nearly all large lakes are too saline, too shallow, or have inadequate
oxygen levels to support sustained fisheries. Northern pike, yellow perch, and
occasionally rainbow trout or walleye are stocked in at least 10 large (100 acre to 3 mi?)
prairie lakes and impoundments on FWS land. Most of these lakes are co-owned with
private landowners. Fathead minnows and brook sticklebacks are native in most of these
and about 10 other wetland basins in the Districts. They are also the only two native fish
species tolerant of periodic, low dissolved oxygen 